Guanidino compound metabolism in arginine-free diet induced hyperammonemia.
Guanidino compounds, intermediates of arginine metabolism, are altered in many pathological conditions especially those involving the urea cycle. Arginine and creatine play an important role in nitrogen metabolism whereas other guanidino compounds such as guanidinosuccinic acid and N-acetylarginine are toxins. Our objective was to investigate the relationship between guanidino compounds and hyperammonemia. Young and adult ferrets were fed a single meal of either an arginine-containing diet (ACD) or an arginine-free diet (AFD). Guanidino compounds were determined by HPLC in the plasma, liver, kidney and brain 3 h after feeding the specified diet. Only young ferrets fed AFD developed hyperammonemia. Plasma and kidney arginine was decreased whereas guanidinosuccinic acid was increased in young ferrets fed AFD. Hepatic creatine and kidney and brain guanidinoacetic acid were significantly decreased in this group. These results indicate that AFD-induced hyperammonemia produced decreased methylation activity in the liver and transamidination activity in kidney. Elevated guanidinosuccinate levels coupled with deficient hepatic creatine synthesis may play a role in the pathophysiology of hyperammonemia.